Blockade of T cell costimulatory signals using adenovirus vectors prevents both the induction and the progression of experimental autoimmune myocarditis.
Experimental autoimmune myocarditis (EAM) has been used as a model for human myocarditis in relation to the autoimmune mechanism and proved to be a T cell-mediated autoimmune disease. Interactions of T cell surface receptors CD28 and CD40L with their ligands B7 and CD40, respectively, on APCs are critical for antigen-specific T cell activation under physiological and pathological conditions. To achieve effective inhibition of these interactions, we have constructed adenovirus vectors containing CTLA4Ig (AdexCTLA4Ig) and CD40Ig (AdexCD40Ig) and examined the effects of these adenovirus vectors in preventing EAM. AdexLacZ as a control, or AdexCTLA4Ig and/or AdexCD40Ig were injected intravenously into rats on day 0 or 14 after immunization to study the preventive effects on EAM in the T cell activation phase or inflammatory phase. Disease severity was estimated by the macroscopic and microscopic findings of the heart, heart weight to body weight ratios, and cellular and humoral immune responses on day 21. The onset of EAM after AdexCTLA4Ig or AdexCD40Ig treatment on day 0 was completely inhibited and antigen-specific lymphocyte proliferation was significantly reduced in those adenovirus-treatment groups, suggesting that those therapies induce antigen-specific T cell anergy. Moreover, significant reduction in disease severity was achieved after the adenovirus vector treatment even on day 14 compared with EAM rats. This study indicates the therapeutic potential of costimulatory pathway blockade by gene-transfer in myocarditis.